Introduction and objective. Stress at the work place reduces efficiency, as well as increasing accidents and absences, which may cause various diseases, including cardiovascular diseases. The aim of the study is an analysis of the prevalence and causes of stress in intellectual work, and its correlation with the prevalence of cardiovascular diseases in women at non-mobility working age. Materials and method. The study was conducted in 2016-2017 in a group of 300 women aged 45-60 in non-manual employment. A questionnaire for subjective job evaluation was used. Logistic regression models for the occurrence of CVDs versus frequency of occurrence of individual causes of work stress among the respondents were estimated. Results. Women at non-mobility working age with non-manual employment are especially exposed to stress, half of them experience high level of stress at work, most often caused by social contacts and lack of rewards and support. Cardiovascular diseases were found in 26.5% of the women studied who were also significantly higher exposed to the occurrence of health hazards due to exposure to harmful factors, or due to an accident at work, changes in the workplace, the need to compete with others,and the need to perform the task despite the lack of appropriate material resources, compared with women without such diseases. Conclusions. The study revealed a high prevalence of occupational stress in non-manual employment, indicated its main causes that correlated with the alence of cardiovascular diseases. Actions are needed to reduce the level of stress in the work of women at non-mobility working age, to maintain their work ability and quality of life.
INTRODUCTION
In any human being, stress may cause a disease and suffering in any environment, both at work and at home. There can be various sources of stress such as emotional tension related to work [1] . Worsening of a psychological state of an individual taking the form of fear, anger and depression has a negative impact on effectiveness at work and, in consequence, on financial results. It has been proved that the efficiency of workers is lowered, there is an increase in the number of accidents and absences at work, which is translated precisely into financial results. It is apparent from research that the cost of stress at work related only to psychological problems in European Union countries is estimated at over 265 trillion Euros per annum [2] .
One of the most popular psychological concepts of stress assumes that the stress is a result of a certain transaction taking place between the environment and inner convictions of an individual, which concern the ability of this individual to deal with a given situation. During a stressful situation, the secretion of glucocorticoids, particularly cortisol, increases significantly [3] . From the perspective of the organism, this activity is highly adaptive and prepares the organism for a reaction to a potentially threatening stimulus. Despite the benefits of transitory stress when it comes to the individual's ability to manage a difficult situation, contemporary studies show that the negative impact of stress appears when it is long-term, mostly due to the fact that it then causes a lasting and ultimately exhausting state of alertness for the organism [4] . One of the models of stress related to work assumes that it results from three components: high expectations towards a worker, low sense of control and low social support [5] . These factors are of a relatively long-lasting character which is rather independent of the individual, and repeatedly results from the structure of the organisation itself. Thus, it is legitimate to assume that stress related to a workplace may be of a long-lasting character, and the activities of an individual towards minimising it are difficult.
If the changes described above occur with high frequency and are sustained for a longer period of time, they must lead to disorders in various systems of the organism, particularly those most sensitive in a given individual, due to genetic reasons or previous illnesses. The period that may play a relevant role in adaptive disorders of the organism leading to a high level of stress is the pre-menopausal period in women. The decrease in the production of oestrogens results in their less protective activity in the circulatory system [6, 7] .
Epidemiological research during the last 20 years has shown that cardiovascular diseases (CVDs) are the most common causes of demise in Poland. Around 50% of all deaths are caused by these diseases, and the leading role is played by ischemic heart disease and hypertension. This translates to a huge economic burden caused by the constantly increasing expenditure needs that are related to healthcare and costs related to absenteeism. One of the risk factors of the adverse changes in the circulatory system is exposure to stress. There have been many studies that presented exposure to stress related to work, finance, or a family situation, significantly increases the risk of occurrence of cardiovascular diseases. Additionally, attention has been paid to the higher risk of health consequences in women exposed to stress as opposed to men [8, 9] . Although the main emphasis in the study was placed on the aetiology of cardiovascular diseases, there is evidence that transfers the weight of the role of stress in the progress of an illness in people endangered with CVDs, and those who have previous incidences of such an illness [10] .
The aim of the article is to study the frequency of occurrence and reasons for stress while performing mental work, and its relation to the frequency of occurrence of CVDs in women at non-mobility working age, i.e. from 45 years of age to retirement.
MATERIALS AND METHOD
The study was conducted in 2016-2017. Women who qualified for the study were at non-mobility working age, i.e. aged 45 -60, who were all employed as mental workers in the Lublin Province in Eastern Poland. Socio-demographic data, as well as information concerning the occurrence of CVDs and the stress at work test were collected using a survey.
Two groups of women were distinguished, one with CVDs, 76 (26.5%) and one without CVDs (211, i.e. 73.5%). Among the respondents with CVDs, 67 (23.3%) of the total number suffered from hypertension, eight (2.8%) had a coronary disease and 5 (1.7%) of the total number had some other kind of a cardiovascular disease. Three of the respondents had both hypertension and a coronary disease.
Informed consent for participation in the study was obtained from all the women. A similar consent for the study was obtained from the Ethical Commission at the Institute of Rural Health in Lublin, Poland.
In order to evaluate stress at work, a questionnaire for subjective job evaluation was used [11] which is a universal tool applied regardless of the post held or duties performer, it is also standardized with Polish norms. It serves to recognize stressful work features and people whose health is exposed to excess stress. The mutual aim is primary prevention, i.e. removing causes of stress from the workplace.
A questionnaire for subjective job evaluation comprises of 64 statements which describe various work features. The respondent marks the level of onerousness of each feature using a 5-step scale: 1) the feature does not occur, does not concern my workplace; 2) the feature occurs but does not bother me nor does it irritate me; 3) it irritates me or bothers me sometimes; 4) it irritates or bothers me quite often; 5) it constantly irritates me at work, I even get irritated because of that at home.
On this basis, a global index of stress (low, medium or high) is calculated as well as 10 causes of stress at work. Statistical analysis. Statistical analysis of data was performed in SPPS statistical software. For qualitative variables, such as level of education, place of residence, marital status, global stress index, 10 groups of causes, the absolute numbers (number of occurrences of individual variants, features (n) and percentages (ratio of the number of individuals in a given variant of a feature to the sample size expressed in %) were calculated. For age and the frequency of stress causes at workplace, arithmetic means (M) and standard deviations (SD) were calculated.
Qualitative features were compared between women with and without CVDs using a square chi test, whereas quantitative features using the t test of the difference between two means in independent samples, was applied. Logistic regression models for the occurrence of CVDs versus frequency of occurrence of individual causes of work stress among the respondents were estimated. The Tables also show the odds ratios. The value of p<0.05 was considered as a significant difference.
RESULTS
The respondents with CVDs were, on average, 53.5 ±4.4 years old and those without CVDs, on average, were 52.6±4.5 years old. There were no significant differences between women with and without CVDs regarding age, level of education, place of residence and marital status (p>0.05) (Tab. 1).
A high level of stress was found in about half of the respondents (49.3% without CVDs and 47.4% with CVDs). Medium level of stress was presented by about a third of the respondents, whereas low in 17.5% of the respondents without CVDs and in 15.8% with CVDs (Tab. 2). General stress level at work did not differ significantly between women with and without CVDs (p>0.05).
The most frequent causes of stress in the respondents, both with and without CVDs, were social contacts and lack of rewards and support (about 50% of respondents), slightly less frequent were a sense of psychological burden related to the complexity of the work, and a sense of insecurity caused by the organization of work (about 40% of respondents), which was followed by even more rare factors -no control and a sense of responsibility (about every third examined woman), with the rarest being physical onerousness, a sense of danger and unpleasant working conditions (fewer than 20% of the respondents) ( Fig. 1 ). There were no significant differences between women with and without CVDs regarding the ten causes of stress in a workplace (p>0.05).
Stress at work most frequently concerned the fact that the respondents could not stop thinking about work, they had too many duties to perform, they were treated unfairly and were underappreciated at work, could not rely on their bosses, they had a feeling of insecurity, they had to go from one task to another, they were surprised by their tasks, they were expected to work under time pressure, there were changes at the workplace, they had to arrive and leave work at a certain time (average stress level above 2) (Tab. 3).
The odds of CVDs occurrence was evaluated considering the frequency of stress occurrence at workplaces of the respondents (Tab. 3). Women who were more often stressed by the occurrence of health hazard due to being exposed to harmful substances or because of an accident at work, were more likely to develop cardiovascular diseases by 35.0%, on average. Women who were more frequently stressed by changes at workplaces were more likely to develop such diseases by 23.2%, on average. Women who were stressed by the fact that they had to perform their duties despite having no material means to do so (such as tools, materials, money, etc.) were more likely to develop CVDs by 27.3%, on average.
Women who were more stressed by the necessity to compete with others had a chance of developing such a disease greater by 25.2%, on average.
DISCUSSION
Since the majority of people at productive age spend about half of their working day at a workplace, it plays a great role in promoting health and well-being. There are various national and international bodies which are responsible for providing safety and hygiene of work, with particular emphasis placed on identifying physical, chemical and biological hazards. It happens more and more often that attention is paid to the psycho-social aspects of a workplace, particularly to stress at a workplace.
Results of research show that stress as a risk factor for the circulatory system may have a greater importance for women rather than men [12] . Thus, any activities aimed at reducing the exposure to stress in women at their workplaces are of particular significance, and may contribute to lowering morbidity related to the circulatory system in the whole population.
The results of analyses of the presented study show that stress accompanied most of the respondents at their work. In over a half of them a high level of stress was discovered, whereas in every third of the respondents the stress level was established as medium. It was also observed that a number of stress factors at a workplace made a significant contribution to the development of cardiovascular diseases in the respondents. The stressors that most significantly increased the risk of CVDs occurrence were as follows: regular changes in the manner and technique of performing tasks, performing a task despite the lack of appropriate material means (tools, materials, money, etc.), persistent sense of risk of losing a job, and health hazard resulting from being exposed to harmful factors at a workplace or from an accident at work. The listed factors increased the risk of CVDs occurrence in the respondents by over 23%, over 27%, almost 31% and 35%, respectively.
The obtained results are consistent with those described in international literature, where it is estimated that the risk of CVDs occurrence is higher in workers exposed to stress at a workplace by about 10-40%, as opposed to workers among whom such a risk does not occur [13, 14, 15] . According to international research, stress at work does not only increase the risk of CVDs occurrence among workers, but -combined with low satisfaction from the performed work -is one of the main factors that decide about not returning to work after an illness [16, 17, 18, 19] . It also needs to be emphasized that cardiology rehabilitation programmes after an illness in people who are professionally active, does not include any educational elements devoted to the topic of managing stress at a workplace [20] . Also, the European Society of Cardiology draws attention to that fact of the importance for introducing educational programmes into the process of cardiology rehabilitation is [21] .
The latest research show that having the ability to control emotions and to deal with stressful situations lowers the risk of CVDs occurrence in people exposed to stress [22] . Thus, it is immensely important to provide health education directed at psychological health among people who are professionally active, with particular attention paid to gaining practical abilities that allow dealing with critical situations. Elaborating and implementing educational activities that are efficient and based on good practices from other countries, may significantly contribute to lowering morbidity and mortality due to cardiovascular diseases in the whole population.
The results of research that are the point of interest of this study show that women with CVDs experienced stress at workplace more frequently due to the sense of psychological burden related to the complexity of work, a sense of danger, physical onerousness, and the lack of support from their employers.
The mentioned differences may result from the fact that an illness caused difficulties in functioning at a workplace, it may have caused the reduction of skills that help manage work overload and reduced the sense of autonomy at a workplace. Furthermore, it is more difficult for the employees who are chronically ill to be promoted and obtain a better salary, which may lead to the feeling of an increased level of stress [23, 24, 25] . In such a situation, it becomes particularly important to adjust a workplace to the needs of people with issues resulting from cardiovascular diseases.
Implementing changes based, for instance, on avoiding work overload, adjusting professional duties to the skills of the workers and increasing support at workplace, is recommended by the Directorate General for Employment, Social Affairs and Inclusion in the European Union. The above-activities may contribute to lowering the stress level at a workplace and reduce the risk of exacerbation of the symptoms of CDVs, reduce the possibility of depression among workers and other psychological disorders [26, 27] . It needs to be emphasized, however, that there is need to conduct further research devoted to the occurrence of CVDs in workers. Literature describes research which shows the increased risk of recurring CVDs in workers exposed to stress after an illness [28] , although there are also works describing lack of such dependency [29] .
CONCLUSIONS

1.
A high level of stress at work occurred in almost half of the examined women with and without CVDs.
2. The most frequent groups of causes of stress in the respondents, both with and without CVDs, were social contacts and lack of rewards and support. 3. Stress at work among the examined women most frequently concerned their inability to stop thinking about work, they had too many professional duties, they were treated unfairly and were underappreciated at work, they could not count on the support of their bosses, they had a sense of insecurity, they had to go quickly from one task to another, they were surprised by their tasks, they were rushed at work, there were changes at the workplace, and they had to arrive and leave at a certain time. 4. Women with CVDs, more so than those without CVDs, were significantly more frequently tensed about their health due to harmful factors or because of an accident at work, changes at the workplace, the necessity to compete with others, and the necessity to perform a task despite the lack of means to do so. 5. Procedures that lower stress at work, as well as those concerning effective methods of managing it, should be popularized and implemented, including such a population as women at productive immobile age, so as not to deepen their health problems and sustain their ability to work as well as their well-being.
